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Effect of Dielectric Barrier Discharge on Methane Dissociation and Combustion
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ABSTRACT: Dielectric barrier discharge (DBD) enhanced
combustion is a new application in plasma technology field.
The active species in fuel or fuel air mixtures plasmas
generated by DBD can influence the chemical kinetics of
combustion and improve combustion properties considerably.
In this paper, the emission spectrum of discharge area and
flame was measured, and the flame structure was recorded. The
experiment results showed that the radical of CH and H were
produced by DBD in methane, and the optical emission
spectrum line intensities of radical CH in the flame increased
with voltage. Flash-back phenomenon was observed under
some certain conditions. CFD software Fluent was used to
investigate the effect of radicals of CH and H on methane
combustion. And the simulation results agreed well with
experiment results. It is concluded that the improvement of
combustion property is contributed to radicals of CH and H

produced by DBD in methane.
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Fig.1 Experiment setup
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Fig. 2 Waveform of discharge current and voltage
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